) have shown glucose intolerance, high free fatty acid levels in plasma and failure of insulin secretion in the acute phase of injury (first twenty-four to seventy-two hours after injury). Subsequently there is a period of insulin resistance, associated with high insulin levels and prolonged glucose intolerance. Suppression of insulin secretion is probably related to high catecholamine secretion, since it has been demonstrated that this effect can be produced in vitro (Coore & Randle 1964) and in vivo (Porte et al. 1966 ) by adrenaline. The cause of the subsequent insulin resistance is not clear.
Other endocrine changes following injury include a rise in catecholamine (Halme et al. 1957 , Birke et al. 1957 , cortisol (Halme et al. 1957 , Birke et al. 1957 , Cope et al. 1943 ) and glucagon secretion. Since insulin opposes the activity of these hormones throughout intermediary metabolism, including protein metabolism, it has been argued that this pattern of endocrine changes may be partly responsible for the increased protein catabolism following injury. It has been found that high doses of glucose and insulin (500-1000 ml 50% glucose and 100-600 units soluble insulin daily) greatly reduce the protein catabolism and potassium losses in burned patients (Hinton et al. 1971 ). In addition it has been found that this regime tends to reverse the sodium retention and hyponatremia following injury (Hinton & Allison 1969) , possibly by reversing the increased accumulation of sodium in the intracellular space which Flear et al. (1969) have shown to be associated with trauma. Insulin has been shown to have such an effect in vitro (Zierler 1966 Thermoregulation in Trauma It has been known for some time that the survival of small mammals after severe injury is dependent, inter alia, on the environmental temperature and that if that temperature is below the thermoneutral zone the body (core) temperature falls after the injury. This is due to inability to produce heat in the required amounts and since it occurs when there is no obvious failure in the transport of oxygen to the heat-producing organs, thermoregulation itself is probably affected by the trauma (Stoner 1970) .
There is some evidence that patients injured by surgical or accidental trauma are similarly afflicted, particularly after burns (Wiggers 1950 , Harrison et al. 1964 ). Since surgeons now wish to alter the environmental, as well as the internal, temperature of their patients (Barr et al. 1968 , Cuthbertson et al. 1968 ) and since disturbances in temperature control are exaggerated at the extremes of life and during anesthesia, it is clear that we should determine the effect of trauma on thermoregulation; we should know whether or not a patient's response to an altered environment will be the same as that of a normal person.
A study of the effects of ischmmic limb injury in the rat has shown that during limb ischiemia produced by bilateral hindlimb tourniquets, nonshivering thermogenesis is increased in response to a decrease in insulation brought about by the altered posture (Stoner & Marshall 1971) . At the same time the threshold for the onset of shivering in response to a fall in either the ambient or the preoptic anterior hypothalamic temperatures is reduced, and the central threshold for an increase in thermoregulatory heat loss slightly increased. After removal of the tourniquets both nonshivering and shivering thermogenesis were inhibited and it was not possible to cause vasodilatation of the tail by heating the preoptic region of the hypothalamus (Stoner 1969 (Stoner , 1971 (Stoner , 1972 .
These results show that trauma interferes with thermoregulation. Contrary to our earlier views it is now thought that these changes do not represent a lowering of the set-point for thermoregulation but rather a progressive inhibition of the thermoregulatory mechanism. It is possible to modify a standard neuronal model for temperature control (Cremer & Bligh 1969) so that it will accommodate these results. In addition there is also evidence for the release of the inhibitory transmitter noradrenaline in the hypothalamus in response to the injury (Stoner & Elson 1971).
It is now necessary to elucidate the way in which an injury brings about these changes in thermoregulation and to see how far they apply to man. Interference with the thermoregulation will be much more readily seen in the rat, since it is so much smaller than man. Nevertheless, if the patient's ability to respond to thermal stress is to be assessed, it is important to know whether man's thermoregulatory ability is damaged by trauma.
Since the changes in body temperature of the rat result from interference with thermoregulation, and since basal heat production is unaffected by injury during the ebb phase, they can be corrected, in a sense, by transferring the animal to a thermoneutral environment where there is no need for thermoregulation. If this is done after a standard injury (bilateral hindlimb ischoemia for four hours in a 20°C environment) the body temperature
